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Background: The number of transthoracic echocardiogram (TTE) studies performed in the United States has markedly increased over the past 
decade. Due to this rapid growth and associated costs, in 2007 appropriateness criteria (AC) were developed by the ACC. We sought to determine if 
this growth is related to an increase in inappropriate referrals for TTE.
Methods: The ACC 2007 AC for TTE were used to classify outpatient TTE studies performed at an academic medical center during a two week period 
in October 2000 and in October 2008. The patient’s electronic medical record with office notes, past studies and TTE requisition were used to 
identify indication and appropriateness. A second analysis was performed using the addition of ACC 2008 Valvular guidelines (VG) followed by a third 
analysis using the addition of consensus clinical judgment (CCJ) among the physician reviewers.
Results: From 2000 to 2008 there was a 96% increase in outpatient TTE volume. Indications classified as appropriate, inappropriate, and not 
addressed by guidelines are summarized in Table 1. 
TABLE 1 October 2000 October 2008 P value
Total studies (n) 119 233
Insufficient Data to classify 10 8
Based on AC only 0.203
--Appropriate 83 (76.2%) 151 (67.1%)
--Inappropriate 12 (11.0%) 29 (12.9%)
--Not Addressed 14 (12.8%) 45 (20.0%)
Based on AC + VG 0.004
--Appropriate 89 (81.7%) 161 (71.6%)
--Inappropriate 17 (15.6%) 33 (14.7%)
--Not Addressed 3 (2.8%) 31 (13.8%)
Based on AC + VG + CCJ 0.026
--Appropriate 89 (81.7%) 169 (75.1%)
--Inappropriate 20 (18.4%) 44 (19.6%)
--Not Addressed 0 (0%) 12 (5.3%)
Conclusions: From 2000 to 2008, our institution had a near doubling of outpatient TTE volume with a similar inappropriateness rate. These data 
suggest the growth in outpatient TTE volume is not due to an increase proportion of inappropriate studies. The addition of VG and CCJ allowed for 
improved classification of appropriateness. Future work is needed to refine the AC.
